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Abstract
Title of Dissertation: Identifying the Barriers and Motivations of Unreported and
Underreported Fishing in Guyana’s Small-Scale Artisanal Fishery.

Degree:

Master of Science

The dissertation is a study of the barriers and motivations of unreported and
underreported fishing. It sought to establish a better comprehension of underreporting
and unreported fishing and using the CBSM approach, identify the barriers to
reporting in the small-scale artisanal fishing (SSAF) of Guyana. Examining how
improving fisherfolk awareness and participation can be instrumental in deterring,
preventing and eliminating unreported fishing and promote a more sustainable
fishery.

In this regard, through the application of mixed methods from interviews with 20
participants from five target groups (fishers, Fisheries Department, cooperatives,
processors and middle-person) the barriers (trust, beliefs, communication and
process) and motivations (opportunities and reward) to reporting and underreporting
were identified. The human element to reporting in the SSAF in Guyana demonstrate
how complex unreported fishing becomes with small-scale fishing (SSF). Focus on
strengthening communication, garnering more commitments from additional fishers,
influencing more leaders and the using of prompts at all landing sites are necessary
to effect behaviour change.

Participation and awareness are essential for the sustainable development of the
SSAF in Guyana. The willingness of the target groups to assist in effecting behaviour
change through conversations about reporting with all fishers is positive and key step
to initiating change.

KEYWORDS: Unreported, underreported, IUU fishing, barriers, motivations,
participation, awareness, small-scale artisanal fisheries, fishers
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Chapter 1
1.1.

Introduction

The Food and Agriculture Organization (FAO) in 2018, valued global marine fisheries
production above USD 100 billion from 84.4 million tonnes of fish. A key contributor
to global fish production has consistently been that of small-scale artisanal fisheries
(SSAF), which can be found in all parts of the world (especially developing countries)
(Teh et al., 2011). Small-scale fisheries (SSF) have a key role in the reduction of
poverty, provision of affordable protein, strategic development and investment
opportunities (Bene, 2006; Maison, 2006) even welfare in the displacement of excess
labour (Teh et al., 2011). This multi-geared and multi-species fishery is made up of
approximately 90% of the fishers (51 million) in the world (Bene, 2006; Kleiber et al,
2015; FAO, n.a.). Which demonstrates the sheer magnitude, impact and importance
this sector is in sustainable development. The success of any SSAF can be
considered unique to the community, nation, or region it is in (Virdin et al., 2004).

The demand of the world for sustainable industries continues to increase, and there
is increasing evidence that SSF worldwide are working towards this achievement
(FAO, 2020). SSAF can be complex (Giareta et al., 2021; Sowman, 2010), which can
stem from open access and unrestricted systems, (Drammeh, 2000) and it is with
these complexities that arise complications. Since 2015, many States have made
headway in ensuring the fisheries are sustainable, taking into consideration the
ecosystem and combating overfishing (FAO, 2020). The Sustainable Development
Goal (SDG) 14 sets an ambitious target of ensuring that measures are in place to
conserve and sustainably use our ocean (FAO 2020) and ensuring that SSF has
access to marine resources and markets through target 14b (Said and Chuenpagdee,
2019). SSF research highlighted several policies (Song et al., 2020; Giareta et al.,
2021), measures, and tools (Jentoft, 2014) have been established to aid in achieving
SDG 14. However, despite the numerous efforts, overfishing remains a challenge and
is further exacerbated through IUU fishing (FAO, 2020; Sumaila, 2020). IUU fishing
globally can be linked to problems with food security (Kalidin et al., 2020; MacDonald
et al., 2020; World Wildlife Fund [WWF], 2018; Maison, 2006) and ecological
degradation (Pramod et al., 2014). Therefore, sustainable management and a
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multifaceted approach are important elements in addressing IUU fishing, if conducted
unintentionally or intentionally by local fisherfolk.

Overfishing worldwide is a major cause of illegal, unreported and unregulated (IUU)
fishing (Song et al., 2019), and through this undermines efforts to achieve SDG 14.
Many States face differing aspects of IUU fishing which has seen international,
regional and national interventions focus on addressing the industrial fisheries. Since
2009, there have been multiple reports and scientific articles on the annual global
estimated losses resulting from IUU fishing, being in the range of $10 – $29 billion
from 11 – 26 million tonnes of fish (Agnew et al.,2009). With such evidence, it
becomes understandable as to why there is such a focus on industrial and foreignflagged fleets. However, it is important to understand that IUU fishing in the industrial
or foreign fleets is not the same as IUU in SSAF or a subsistent fleet (Song et al.,
2019), and this needs a different approach and management strategy. The dynamism,
multispecies targets and compliance level of many SSAF can be a recipe for
unsustainable practices. Managing these fisheries relies on fishers being fully
engaged in the process, and a shift from top-down (Maison, 2006; Isaacs and Witbooi,
2019) to bottom-up approaches.

The 1982 United Nations Convention on the Laws of the Sea (UNCLOS III) sets out
the obligations for States to ensure the proper conservation and management of
marine living resources (FAO, 1999; United Nations, 1982). Given this responsibility,
States must rely on utilizing the best available scientific evidence (Cooke, 2017; FAO,
2020; Simmonds et al., 2011) to ensure its effective management and application of
good governance of the fisheries resource for instance (Sulivan et al., 2006; United
Nations, 2021). Reporting from fisheries is of significant importance (Kennelly, 2020),
as it supplies managers with the data necessary to improve aspects of decision
making (Bradley et al., 2019) and is generally a sustainable practice. This data is an
essential tool to the FAO, as it is used to conduct global and regional assessments,
providing relevant information on agriculture, fisheries and nutrition (Ward (2004), as
stated by Jacquet et al., 2010; FAO, 2020). Regarding the fisheries, time-series data
helps in protecting resource availability for current and future use (Carro et al., 2016),
bringing about a need for accuracy from comprehensive collections (Zeller et al.,
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2014). Stock assessments are important components of fisheries management which
rely on quality and a good quantity of information from the fisheries (Chen et al., 2003).
Good management of the fisheries requires the use of quality data and falling short
can affect the implementation of management decisions (Kalidin et al., 2020).

When considering the SSAF, the accuracy of the data received (Johnson et al., 2017)
and coverage (Kalidin et al., 2020; Thiault et al., 2017) can come into question. This
becomes further problematic if fishers are not reporting, or underreporting the catch.
According to Soyer et al., (2017), assessing unreported catches becomes extremely
difficult, and its movement is not limited nationally. Indicating unreported catch
accounted for 32% of the total catch imported by the United States in 2011, thus
increasing perspective on the level of unreported catches may slip past regulators of
many States. A fisher’s choice not to share any or certain data to managers can result
in decisions that may not be in their best interest. The mind-set to share or not to
share data has much to do with fisher’s attitude, of which a motivation or barrier exists.

For governments, organizations (governmental and non-governmental) and the
private sector to make impactful and knowledgeable decisions, good and verifiable
data must be at the heart of it. Therefore, they require the collection of this data from
relevant sources integral to fisheries management. In SSAF, reporting on catches or
lack thereof is a fundamental issue, which can occur by legitimate and legal operating
vessels (Sumaila et al., 2020). There may be underlying reasons why small-scale
artisanal fisherfolk are not or underreporting their catch.

1.2.

Theoretical Approach: Community Based Social Marketing

Human behaviour research for the past century has indicated it follows discernible
patterns, (Mitchie and Johnston, 2012) and is applied in multiple fields, such as fishing
(MacDonald et al., 2020; Battista et al., 2018), health care (Bonell et al., 2020; Sutton,
2011), pollution (Henderson and Green, 2020), energy (Anda and Temmen, 2014)
and investing (Fertig et al., (2015) as cited in Battista et al., 2018). An individual's
behaviour may be considered to be a complex or simple set of actions over time that
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is controlled by the brain and would require different interventions for each behaviour
(Mitchie and Johnston, 2012). Battista et al., (2018) indicated that for there to be
successful behavioural change, there must be comprehension of what are the
motivating factors for an undesired behaviour and to be able to identify any barrier
which will hamper desired behaviour.

Fisheries management usually employs measures that can help in understanding
behaviours and motivations of fishers to be compliant with national laws, by using an
observer on board the vessel (Parmod et al., 2014), or simply motivate behaviours
through rights-based management systems (Grimm et al., 2012). There are many
behaviour theories or models used to bring about change (Prager, 2012). One such
model is Community-based social marketing (CBSM), it is a pragmatic and interactive
approach that utilizes behavioural change tools from social science research
(McKenzie-Mohr, 2011) and influences sustainable, altitudinal and behavioural
change (MacDonald et al., 2020) for the community and has been effectively applied
to addressing the barriers and benefits in environmental protection (Kennedy, 2010;
McKenzie-Mohr, 2000).

Behavioural change is no easy task and is a complex process of behavioural
psychology (Anda and Temmen, 2014), should not be underestimated. According to
Prager (2012) when considering influencing change a distinction between one-off
behaviours (only done once) and routine behaviours and the following questions need
to be considered:

1. Whose behaviour requires changing?
2. What behaviour (s) should change?
3. What is the change we want to see and indicates this has happened?
4. Why should the behaviour change?
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Within this study, the behaviour which requires addressing is non-reporting and under
reporting of fisheries data by SSAF in Guyana. The change required is the level of
accuracy and improved data acquisition. Changing the reporting behaviour or not
reporting or underreporting allows for a more accountable and transparent fishery.

Empowering fisher’s participation and enhancing their capacities within the
community to manage their resources, through the use of critical components of
education and social marketing (Thompson, 2008) provides an opportunity for a
transparent, accountable and sustainable SSAF.

When applying CBSM, its

implementation can be achieved through four steps:

1. Selecting the behaviour to change and identify the barriers and benefits;
2. Develop a strategy to remove the barriers, and promoting the benefits;
3. Conduct a pilot test on the strategy;
4. Evaluate (Anda and Temmen, 2014; Kennedy, 2010; Mckenzie-Mohr, 2011;
Thompson, 2008)
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Figure 1.

The process of community-based social marketing

Note: Application of the CBSM process. Source: (Thompson, 2008)

There are many reasons why humans from all aspects of society do what they do,
IUU fishing for instance take into account the self-interest (Battista et al., 2018; WWF,
2018) of the actors involved. Bosse and Phillips (2016) alluded that an actor's selfinterest is bounded by norms once there is a level of fairness applied.

The success of CBSM is attributed to its ability to close the gap between knowledge
and measures worked on environmental projects. For instance, Kennedy (2010)
explored the application of CBSM to enhance environmental regulation by going
against the fear of penalties from regulations to the understanding of beliefs, values
and perceived opportunities that can lead to greater satisfaction.
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According to Longman (2010), barriers are rules or problems that prevent people from
doing something or limits what they can do. Mckenzie-Mohr (2011) indicated that it is
internal to an individual (lack of knowledge on how to code a programme) or external
to the individual (lack of the correct software to install the programme) when
addressing an activity. Identifying barriers to change and how to overcome them
allows for sustainable behaviour change from a whole-system approach, which allows
for the application of behavioural change tools, feedback and evaluation which are
continuous. Pang et al., (2020) found the barriers to implementing social marketing
focusing on communicable and non-communicable diseases in 17 Asian countries.
Indicating that when targeting vulnerable demographics advertisements are effective
for creating awareness, this information-intensive approach lacks the impact
necessary for nurturing sustainable behavioural change the way CBSM can. Geller
(1981, as referenced by Mckenzie-Mohr 2000) found that though there was a change
in knowledge and attitude to enhanced energy efficiency, there were no behaviour
changes. Successful behavioural change was achieved by Anda and Temmen (2014)
when applying a complete CBSM strategy and the barriers were identified grey
literature before the complete delivery, using focus groups, online discussion boards
and surveys to the target group.

1.3.

Guyana Fisheries Sector

The fishery sector in Guyana is very productive (MacDonald et al., 2015) and is
important to the shrimp and groundfish fishery of the North Brazil Shelf Large Marine
Ecosystem (NBSLME) (FAO, 2013). There are four distinct marine fisheries subsectors, small-scale artisanal (commercial and subsistence), industrial (prawn and
seabob), semi-industrial (snapper) and deep-sea pelagic. In addition to marine
fishery, there are also inland fishery and aquaculture activities across the nation. The
consumption of fish is a major source of cheap protein for Guyanese historically with
per capita consumption between 1980 - 1988 being 9 – 27kg and about 45kg (three
times the world average of 14kg at the time) in the 1990s, it currently stands at 35kg
(Fisheries Department [FD], 2019). More than 15,000 individuals (10,000 directly and
5,000 processing and marketing) are employed by the fisheries sector and the direct
benefactors are estimated to be more. The sector contributes to government revenue
through the collection of license fees, consumption (on fuel) and export taxes,
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contributing approximately US$40 million to national gross domestic product (GDP)
annually (Bank of Guyana, 2020; FD, 2019). In recognition of the importance, the
sector has there have been numerous initiatives to address challenges faced, such
as IUU fishing. In 2018, the World Wildlife Fund (Guianas) conducted a workshop
between Guyana, French Guiana and Suriname, where Guyana and Suriname
indicated reporting as one of the issues faced in IUU cases (WWF, 2018).

1.4.

Reporting of the SSAF

Guyana’s SSAF is no different from many around the world, as it) It is the largest of
four marine fisheries sub-sectors in Guyana, with 1,315 vessels counted in 2017,
benefiting 4,500 fishers and 5,000 processing workers (FD, 2018a; Durgan, 2019).
The fishery captures a wide variety of species that are of economic value locally and
internationally, by wooden cruisers of varying sizes (6-19m in length) with engines
ranging from 15 – 75hp (FD, 2018a). The gears used by the fishers have been used
as a method of classification by the Fisheries Department, these are, Chinese/fyke
seine (C/S), gillnets drift seine (nylon (GNN), polythene (GNP)), cadell lines (CAD),
pin seines (P/S) and anchor seine (A/S) (FD 2018a, Maison, 2006). Each
classification has different methods of harvesting fin fish and shrimp resources,
spending between 1-14 days out at sea, with a wide coastal distribution and are in
most cases not members of a cooperative. This requires the application of a robust
data collection programme with strategic sampling.

The Research and Development (Statistical) Unit und is tasked to collect and analyze
data by conducting surveys to provide socio-economic information for policy
determination, planning and resource management (FD 2018a). To gain access to
production data it is gathered from two sources, fishers reporting catch (Cefas, 2018)
and processors reporting on the raw material which has been processed (interviews).
It is guided by direct measurement techniques (Milles et al., 2011) which involves
interview surveys on the catch of selected vessel classifications, landing sights and
markets. In Region 4, a maximum of 82 vessels are selected to be sampled at random
within a month to capture the catch, effort and biological data, however, sampling is
dependent on the number of available vessels (Cefas, 2018). Article 20 of the
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Fisheries Act 2002, every licensed fisherman is subject to special conditions (Chief
Fisheries Officer is allowed to introduce measures for proper fisheries management)
on the landing of catch and gathering information on the vessel’s operations (FD,
2002). Article 24 of the Fisheries Regulation 2018, mandates all licensed fishers
maintain a logbook daily and provide the details on request (FD, 2018b).

1.5.

Problem Statement

The lack of data, knowledge and reporting contributes to unsustainable fishing on
national stocks and the environment and makes implementing an effective
ecosystem-based management (EBM) approach to fisheries management difficult.
Identification of barriers and motivators to reporting by fishers requires behaviour
change to effect change and encourage and increase catch reporting. The application
of CBSM provides an opportunity in understanding these barriers and motivations
(Mckenzie-Mohr, 2011). Fostering an understanding and promoting inclusivity can
encourage fisherfolk to appreciate the importance of compliance and the information
they provide helps advise better management decisions.

1.6.

Objectives

This dissertation aims to establish a better comprehension of underreporting and
unreported fishing and using the CBSM approach, identify the barriers to reporting in
the SSAF of Guyana. It seeks to also understand how improving fisherfolk awareness
and participation can be instrumental in deterring, preventing and eliminating
unreported fishing and promote a more sustainable fishery.
To achieve the overall objective, the following specific objectives will be pursued:

1. To determine the level of reporting by licensed SSAF in Guyana;
2. To understand the barriers and motivation for reporting by fishers in the smallscale artisanal fisher;
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3. To demonstrate fisherfolk awareness and participation can lead to improved
sustainable practices in the SSAF.

1.7.

Research Questions

To achieve the objectives, the following research questions will be answered:

1. What is the level of reporting by licensed small-scale artisanal fishers in
Guyana;
2. What are the barriers and motivations for reporting in the SSAF?
3. Will improving fisherfolk awareness and participation lead to improved
sustainable practices in the SSAF?
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Chapter 2

2.

Material and Methods

This section introduces the research location, research approach, data collection and
data analysis.
2.1.

Research Location

Figure 2

Map of locations where participants are from

Note: Locations where the target groups are from (Map adapted from Google Earth 2021)
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This research was conducted remotely in the Cooperative Republic of Guyana from
Malmo, Sweden, due to the COVID-19 Pandemic that prevented travel. Guyana is
within the NBSLME and is located on the North-Eastern Coast of South America
between the Amazon and Orinoco rivers (Willems, 2018; Funk, et al., 2007). The
coastline stretches from 432 km from Venezuela in the northwest to Suriname in the
southeast (Government of Guyana [GOG], 1996). Six of the 10 Administrative regions
(1 – 6) border the ocean. Participants for this research are targeted from Regions 2 –
6 because these are the Regions with the most commercial activities by SSAF. The
location of the participants within each Region varied as follows:

1. Region 2 (Pomeroon-Supernnam) – Charity, Sparenaam
2. Region 3 (Essequibo Islands-West Demerara) – Zeeburg
3. Region 4 (Demerara-Mahaica) – Georgetown, Annadale, Providence,
4. Region 5 (Mahaica-Berbice) – Rosignol, D’Edward Village
5. Region 6 (East Berbice-Corentyne) - #66, New Amsterdam, Albion

2.2.

Research Approach

This research applied the mixed-method approach which relies on the application of
quantitative and qualitative methods to gather data for analysis from multiple sources
(Schoonenboom and Johnson, 2017). This provides the researcher with a pragmatic
approach to capturing technical and social facets of practices (Schwartz et al., 2014,
Guerra-Satin et al., 2016). The mixed-method approach provides the opportunity to
ask a wide range of questions in the often complex real-world environment (Bazeley,
2018). The researcher was free to explore multiple approaches, opening the door to
different views and assumptions (Ostlund et al., 2011). This method benefits from the
strengths of allowing for both numeric (quantitative) and textual information
(qualitative) to answer the research questions (Guerra-Satin et al., 2016).

This research took an exploratory approach to identify and understand the barriers,
motivations participation and awareness of reporting among SSAF. At the same time

12

collecting quantitative data, utilizing closed questions used in the semi-structured
interviews permitted the synthesis of quantitative data. Though some questions were
closed, it allowed for open-ended probing (Adams, 2015). Exploratory approaches
apply a sequential procedure of collecting qualitative data first then quantitative data
(Creswell and Creswell, 2018) when using a mixed-method, in this research the data
is collected simultaneously. The exploratory nature of the research allows for
adaptability to changes that may arise and can open doors to further research
(Ostlund et al., 2011), however, it can also lead to information and interpretation which
is biased.

2.3.

Data Collection

The quantitative data collection process started by gathering reports from the
Fisheries Department for the period 2015 – 2020 and reviewing the artisanal data
collected from 2002 – 2015. This allowed determination of the level of reporting by
SSAF and gathering of secondary data.

Mixed-methods primary data were gathered from the semi-structured interview.
Twenty-five (25) individuals were contacted, however, fifteen agreed, representing a
60% response rate. A total of 20 participants (n=20) were interviewed between July
12, 2021 – August 18, 2021, from five (5) different target groups within the supply
chain, all of whom have a different relationship (Figure 4).
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Figure 3

Relationship and interaction of study target group

Note: The relationship and interaction between each target group differ and provides the figure provides
an insight into this system.

Fifteen of the participants we interviewed individually and five were interviewed in a
focus group. Given the challenges encountered in getting participants to respond or
want to take part in the research, the focus group was applied to accommodate the
amount of respondents that were interested in taking part at the same time. It was
important for the researcher to be adaptive, taking into consideration the needs and
safety of the participants. COVID-19 protocols resulted in the participants being wellspaced and masked for their safety during the interview.
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Table 1

Breakdown of target group
Target

Participant

Group
Fishers

Artisanal

Captain or Crew

Target

Interviewed

Sample

Sample

10

9

Comments

Captains or crew members of

(drift

drift seine vessels (GNN or

seine)

GNP) were the main target of
the study. Their selection was
based on them being the
largest of the artisanal fishers
and by only using one group
allows

for

capturing

the

specific perspectives of the
group.
Regulato

Fisheries

ry

Dept.

Fisheries Officer

5

5

Fisheries Officers interviewed
are seniors that conduct data
collection

with

small-scale

artisanal fishers from Regions
2, 4, 5 and 6.
Support

Cooperativ Chairperson

5

2

5

1

es
Supply

Trader

“Middle-

A “middle-person/middleman”

Chain

person/middlem

is the local nomenclature for

Trader

an”

supply chain traders

(Canter/Truck
Drivers)
Processi

Processor

ng
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Snowball sampling (Martinez-Mesa et al., 2016) was applied as the respondents from
the Fisheries Department were senior officers from each region under the study and
were asked to provide the contact of 2 – 3 fishermen, processors, exporters,
cooperative leaders. Due to the limited interaction by the FD with middle-person, a
similar approach was conducted with the other target groups with them being
included. This network-based convenience form of sampling is open to being biased
since the samples are not randomized (Parker et al., 2019). Respondents were
contacted via Whatsapp and/or email to first seek their approval to be a part of the
study as well as being digitally recorded during the session. All participants gave
consent to being part of the study.

There was a challenge in getting fishermen respondents due to most not using a
smartphone or have a device to connect to the internet. Fishers prefer phones that
they can take out to sea and not have to worry about them becoming damaged.
Assistance was rendered by the FD to inform fishers of the research and solicit
participants, of which seven (7) agreed and took part. Different approaches were
applied by individuals assisting in the solicitation of participants:

1. By going to the landing site of the fisher after they had agreed to take part in the
interview via WhatsApp on the Officer's phone in private.
2. Invited the participants to the Guyana Fisheries Ltd. in Region 4 so that they can
interview a focus group setting in a private boardroom which was mixed with three
(3) captains and two (2) boat owners. Both officials were asked to not be near the
interview sessions.
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2.4.

Qualitative and Quantitative Data Collection

2.4.1. Qualitative
Semi-structured interviews are a method of collecting qualitative data by blending a
series of open, closed questions and follow up questions, such as how and why
(Adams, 2015) and is one of the most dominant forms of data collection in the social
sciences (Evans and Lewis, 2018). Each interview was conducted through the
internet by utilizing applications such as Zoom and WhatsApp on a laptop and
smartphone, either with video or audio.

The comfort of the participants was

considered as their comfort level may be less, compared to an in-person interview
(McGrath et al., 2019). To maintain comfort and free-flowing dialogue between the
respondent and the interviewer reassured all participants of the duration of the
interview and their identity remains anonymous and confidential. Annex 2 provides
the anonymous list of participants and given that some questions may be sensitive to
the participant, gaining their confidence was necessary (Bryman, 2004) as referenced
by Ngoto, 2015). During the interviews hosted by the FD officials, this was further
emphasized. Preparation before the interviews required in-depth reading of literature
and how to conduct interviews (Adams, 2015; McGrath et al., 2019; Laksov et al.,
2017).

The interview questions in Annex 1, were based on the role each target group played
in the data supply chain identified in Figure 10. To aid in achieving the research
objectives, with linking questions being applied to one or more target groups.
Interviews allow for conversations in which knowledge and valid data can be acquired
from the participants (Adams, 2015) and lasted between 9 and 30 minutes. When
completed, the interviews were transposed in Microsoft word and Excel. In excel,
coding was done to identify the various themes. The themes identified (barriers,
motivation, participation and awareness) allows for qualitative content analysis
(Ngoto, 2015) to procure specific perspectives on the about reporting, identify the
barriers and areas for motivating change. During the interviews, several other themes
where identified (trust, process, communication, beliefs, rewards, opportunity,
reporting and stock status) were identified through inductive thematic analysis (ITA).
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Given that this research has not been done before, ITA offers the researcher the
ability to derive data from text (Vaismoradi et al., 2013).

To build confidence, participants were allowed to share their experiences about the
fishery in general, reminders of the confidentiality at various stages of the interview
(Adams, 2015; Parker et al., 2019) and building a rapport of trust from the
engagement before the interviews (McGrath et al., 2019). Building rapport with the
fishers selected by the officials before the interviews were not conducted, and having
casual icebreaker conversations generated more comfort. When interviewing fishers,
their level of comprehension was considered as each has varying levels of formal
education and challenges with the internet connection. Rephrasing questions was
limited, however, necessary to ensure the fisher understood what was being asked.

2.4.2. Quantitative Data Collection
The data is collected from the assimilation of reports of the Fisheries Department
(2016 – 2019), a data collection database 2002 – 2015 and the interview questions
to fishers and middle-person and helps address the first research question. To
determine the interview made by the FD form the 2002-2015 data, through the
sequence coding column in Annex 3 a representation of an individual boat which was
interviewed. The 2016 – 2020 data was not available at the time of the research. The
quantification of reporting by fishers provides an understanding of reporting levels by
fishers and its contribution to the annual artisanal fish production. There were closed
questions, some interviewees provided additional responses to provide add to what
is shared and collected.

2.4.3. Data Analysis
The integrity of this research holds strong with its methodological rigor to maintain
sound ethical standing, through the provision of accurate interpretation, statistical
calculations and presented data (Panter and Sterba, 2011). Quantitative data was
analyzed using excel to conduct a regression test on the metric tonnes of fish
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recorded from data collection and other methods, created descriptive statistical
graphs to depict trends in reporting and deciphering of interview questions. The
qualitative data was analyzed through coding of the main themes identified from the
research, which was done using Excel.
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Chapter 3
Results

3.

This section presents the findings of the research and provides an analysis to answer
the research questions.

Small-scale artisanal reporting and data collection

3.1.

A key outcome of reporting is to determine the amount of commercial fish and shrimp
which have been extracted from fishing activity. Figure 5 was adapted from annual
production data by Guyana’s fleet from 2000 – 2020 from various reporting outlets
(processing and data collection).
Figure 4
A summary of Guyana’s fisheries annual production (MT) over two decades (2000 –
2020)
40000
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Note: An adaptation of the annual production by sectors over the past two decades. (Source: Fisheries
Department)
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Figure 6 demonstrates how much each sector has produced within a twenty-one-year
period.

During this time, the SSAF produced 498437MT of fish and shrimp

representing 53% of the overall 946088MT produced (426900MT (45%) from the
Industrial, 19262 (2%) and 1489 (0.002%) from the Deep Sea Pelagic). This
demonstrates the scale of production and importance of the small-scale artisanal
fishers in Guyana. Thus, the revenue earned from exporting helps to boost the
country’s GDP and provides a cheap source of protein for Guyanese.

Figure 5

Contribution by fisheries sector over two decades in MT

Industrial

Artisanal

Semi-Industrial

Deep Slope

Note Graphical representation adopted from a summary of the scale of production by sectors over two
decades. (Source: Fisheries Department, 2002-2015)

Reporting of catch and effort and biological data by small-scale artisanal fishers
provides a key insight into the performance of the fishery over time and also
seasonally. The 2002 – 2015 data, though missing some years (2006 – 2008) and
months provided an insight into the level of reporting that was done by SSAF within
the period, as well as the reported MT by species. Table 2 Provides a breakdown of
MT reported by small-scale artisanal fishers.
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Table 2

Catch reported by small-scale artisanal fishers 2002 - 2015
Year

MT Reported

2002

52

2003

52

2004

17

2005

22

2009

33

2010

67

2011

59

2012

61

2013

24

2014

165

2015

117

Source: Fisheries Department, 2002 – 2015

This data was collected from 4919 interviews with small-scale artisanal fishers, of
which 552MT of catch were recorded. However, considerations must be given to the
missing data and the likelihood that the FD was understaffed or going through
administrative changes. There were several periods where data was missing. The
gaps in the data do not mean there was no data collection, however, it can be a result
of the period not being transcribed and stored in digital form.
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Figure 6
Catch recorded from national data collection and annual production 2002 – 2015 of
small-scale artisanal fishers
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Note: National data collection versus annual production of SSAF for the period 2002 – 2015. (Source:
Fisheries Department, 2002-2015)

The catch data sampled by the FD represents 0.251% of the overall annual production
for the period 2002 – 2015. Figure 7 shows that there was an increase in data
collection activity by the FD, as the fishery harvested more MT of catch in the earlier
years and therefore, the drop in catch increased data collection to further understand
the reduction. This means the relationship between national data collection activities
and the annual production is negative as the correlation is r= -0.794.
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Figure 7

Guyana fishery sector data collection trends 2002 - 2019
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Note: The FD data collection trends 2002 – 2019, the graph presented is a combination of meta data
from data collection reported per annum by the FD 2017- 2019 and the 2002-2015 data. It is a
representation of sampling done on the fleet. (Source: Fisheries Department, 2002-2015; 2017; 2018;
2019)

Figure 8 indicates that data collection efforts by the FD intensified from 2014,
however, there were still fluctuations that are observed throughout the period in
review. There was a large drop in reporting in 2004 and 2005 and afterward a gradual
increase over time.
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2020

Figure 8
Seasonal data collection 2002 – 2015 from small-scale artisanal fishers

Note: Quarterly data collection 2002 – 2015 from artisanal fishers. (Source: Fisheries Department,
2002-2015)

In Figure 9 there is variation in the collection of data from fishers seasonally per year,
however, the data does indicate that more fishing boats were interviewed in the first
quarter and diminishes as the year progresses (in order of the quarters of the year).
It was observed there is more consistency in the number of boats targeted in the
second quarter.
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3.2.

Interview Results

Several themes were identified from the various interviews which provide an insight
into the perception of the various target groups regarding reporting in the SSAF. The
major themes identified are barriers, motivation, awareness, participation and subthemes which arose are:

1. Barriers – trust, process, communication, beliefs
2. Motivations – reward and opportunity
3. Awareness – communication, reporting, stock status
4. Participation – communication, reporting

Other themes were identified and Figure 10 is a pictorial representation of the themes
found:

1. Management – regulated, reporting, data collection, data supply chain
2. Supply Chain – data supply chain, reporting
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Figure 9

Themes identified

Note: Themes identified during interviews and their links with other key themes

3.2.1. Fisheries Department
All interviewees indicated all vessels are targeted regardless of their license status
which indicates there is no discrimination of fishers based on if they are licensed or
not. 60% stated that they conducted interviews weekly, and 40% did so monthly and
various landing sites. The frequency of data being collected varied by region and the
strategies employed to get the data. For instance, visits to landing sites are
sometimes done daily, weekly, bi-weekly, or monthly as one interviewee stated
landing sites are visited once monthly. When conducting their data collection, most
fishers (captain (100%), crew (60%), or boat owner 60%)) are targeted depending on
their availability with the captain being preferred to provide a report on their catch and
activities. A variety of data is collected during their interviews which last 15 minutes
per interview, these are total catch, species caught, vessel name, cost of the fish,
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length of the trip, cost of fuel, location, weather, ocean colour, depth, engine type. The
sampling approach taken by data collectors applies multiple strategies, with 80% of
the interviewees preferring to be at the locations early.
“be at the landing early to see what they offload, so that it can be
observed.”

The collection of data comes from various sources, from fishers through data
collection and processors from mandatory reporting and voluntary by cooperatives
when requested. The view data collection data collection process for SSAF is that of
effective and efficient to a point and there are instances where there are difficulties in
collecting the data. There were two interesting dynamics highlighted:

1. The efficiency and effectiveness issue is not on the part of the FD, but on the
fishers providing truthful data.
2. The data collectors may shorten the process

Trust in what is being reported can be the reason why this approach is preferred as
interviewee's belief is the data collected is not accurate and requires them to try soft
approaches such as being polite and working with fishers they know. The fisher being
interview is often approached with some level of caution, because there may be doubt
in the mind of the data collector that the information shared will be factual. For
instance, one interviewee indicated,
“Data accuracy and reliability depends on the fisher being
interviewed. Some fishers don’t understand why you are
collecting the data. So observations would have to be made.
There was an occasion where the fisher showed his books,
however, what was said and what was in the books did not match
up”
The attitudes of fishers when they are identified to provide a report depended on the
landing site they are from, fishery type and themselves. Interviewees stated, from
their interactions with fishers, they found their attitudes and demeanour to them was
either positive (40%) or negative (40%). The interviewees whose regional office was
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further away from the head office (which is in Region 4) found that most fishers were
very positive and 90% were willing to share. However, those from Region 4 had to
engage with much more negativity and hostility towards them (this is not to say that
they do not encounter fishers who have a positive attitude).
“The attitude of the fisher is often negative and at times they can
be disrespectful”

80% of the interviewees indicated they shared no form of feedback with the fishers,
when they are out in the fields collecting data. All of the data collected is sent to the
head office for processing, however, the data collectors are cognizant that more is
required when building trust with fishers. Those who engaged in providing the fishers
with some form of feedback indicated this done during workshops or meetings.
“There is a lack of feedback from the Fisheries Department and
we don’t communicate with the fishers as we should”
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3.2.2. Cooperatives
Table 3 demonstrates a breakdown of membership of the cooperatives interviewed
and their license, which demonstrates the difference between an established
cooperative (No. 66 Coop (Reg. 6), and (Three Door Koker - Reg. 5).
Table 3

Membership at the cooperatives
#66

Three Door

Members

130

41

Boats at location

147

70

Licensed

147

41*

Note: * denotes an estimate of the licensed boats at the location based on members

These cooperatives indicated that they do not purchase any of the catch as they have
an open market system where the fishers are responsible for the sale of their catch.
These members sell the catch to the middle-person, with one interviewee indicating
95% is sold to the middle-person and 5% is sold to locals in the community. One
cooperative conducts data collection (#66), and the other intends on doing so in the
future. Data from fishers are collected voluntarily and daily, however, not without
challenges. Fishers were of the view that the data collected may result in a visit from
the Guyana Revenue Authority (tax collection). There are also the considerations that
sharing GPS location of where the catch came from is not something the fishers are
up to, but the general location name such as Shell, Copenham, Karonni (unofficial
names by fishers) are provided.
“Firstly, the reluctance to reporting stemmed from the fact that the
fishers were of the view that the Guyana Revenue Authority (GRA)
would be taxing them”
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The data collected is similar to the fisheries and is done on a modified log book
adapted to suit the cooperative, as such spoiled fish data is also collected. Moreover,
when considering a barrier, the lack of feedback from the FD does not encourage
some fishers to share and they use data to reduce spoilage.

"There is no feedback from data we are presently sitting on 2
years’ worth of data, however so far no one has approached us to
do anything with the data such as indicating which locations are
the best to fish and helps improve data accuracy. We were
thinking that the university of Guyana could have started some
research”

In the opinion of the interviewee, the data collected is fairly accurate as their data
collectors are always on-site. Their data collection is necessary as the FD does not
come around as often as it should. The data is reported at the monthly statutory
meeting of the executive body and shared with the FD. To keep the fishers motivated
in general, they are recognized for their efforts during National Fisherfolk Day by the
cooperative for engaging in best practices. In addition, the owners would pay the
captains a bonus from the catch. Whereas, Three Door intends to have a system of
rewarding fishers implemented.

Recognizing the importance of reporting by fishers, both cooperatives expressed they
would use their platform to encourage more reporting by hosting meetings to inform
the fishers of the importance and why they are reporting. Support would be required
from the FD and Non-Governmental Organizations (NGOs) to be part of these
meetings. #66 added for any boats found not reporting, the data collects are
encouraged to report to the executive, which will then discuss with the owner. Having
the data analyzed and returned to fishers in the form of calendars or flyers would help
them feel appreciated and more open to requests such as reporting as they will see
the importance and want to do so accurately.
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3.2.3. Processors and/or Exporters
Within the supply chain, the processors interviewed would transact business directly
with fishers, middle-persons and other processors to supply fish and shrimp to local
and international markets. There is no one source when acquiring supply and each
interviewee had a mix of suppliers, which they provided an estimate in terms of
percentage contributed:

1. Interviewee 1: fishers 25%, middle-person 75%
2. Interviewee 2: fishers 50%, middle-person 50%
3. Interviewee 3: fishers 80%, processors 20%

When purchasing goods, two processors indicated that they only purchase from
licensed boats, and the other indicated it did not matter if the boat was licensed or not
for the purchase to be made. The reporting status of the fishers to the authorities is
not an immediate concern of the processors at the time of the transaction. Processors
seek to maximize their opportunities for sales both locally (markets, supermarkets,
industry (Guyana Gold Field), individuals, national agencies (Guyana Defence Force),
restaurants) and internationally (USA, Caribbean).
“All the fishers we purchase fish from are licensed. The only
arrangement I know where there is a structure in reporting is from
the cooperatives. Those that are not from a cooperative would
tend to report less”

All interviewees emphasized the importance of reporting from fishers and the middleperson to them for their company and the sector, as it helps them know who provided
them with information on their raw material and where it came from. So collecting
information on the name of the person who the purchase from, the condition of the
fish, total weight and weight by species and value provide information which is
necessary for the day to day operation. Some of this information is shared with the
FD monthly. Traceability from the perspective of the processors is important and
reporting demonstrates sustainable practices by the fishers.
interviewee three indicated,
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For instance,

“Reporting is the heart and soul of sustainable fisheries.
Traceability is a desire that we would like to have but we do not
have the infrastructure and we need the investment.”
Conversely, one interviewee believes that when considering the catch that was
brought in, it is hard to determine since they may only purchase a portion of the catch.
Also adding it is common for captains to state that one figure to them and something
completely different to another buyer. When considering their expectation for what
their ambitions are and additional opportunities, certification in the fishery was an
option however it has not yet been experienced. The organization of the fishers plays
a pivotal role in making such a step in granting access to markets in Europe as well
as attract the foreigners who are coming to Guyana because of the infrastructure and
oil boom. Further indicating it does present grounds for them to encourage fishers to
report more and conduct other aspects of sustainable fishing practice. However, all
processors are currently of the view that requesting fishers to report would see them
lose out as they will go to another buyer. This places them at a disadvantage and
places their business at risk. As it is perceived that the fishers believe they will be
exposed to paying more taxes. However, one processor would be open to supporting
the efforts of the FD in encouraging reporting by working with them.
“We have to teach them, they think they have to pay taxes and
some are challenged by education. If I ask them to do a little more
(reporting) they would leave and go look for another processor.”

3.2.4. Supply chain trader (Middle-person)
The interviewee usually operates and buys from all of the fishers who operate on the
Annadale seawall, and occasionally purchases from other middle-persons from
Berbice. The license status of the boat from which the purchase comes does not
matter. Highlighting with fishers,
“Where the price is right that's where you will go. This is because it
is not I alone buying, there are many buyers”
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When engaging fishers, no form of documentation (records of catch or license) is
requested and only the quantity purchased is recorded. It is necessary to know the
weight and species of the catch, vessel name, and length of the trip (the longer the
stay the lesser the quality). As someone who shares a close connection to the fishers
and has a vested interest in the purpose of business, the interviewee shared the same
belief of the fishers that Exxonmobil’s presence has resulted in a decline in catch
production. The data collected by the interviewee is very useful to them as helps to
identify reliable fishers and build some level of trust. It is with the processors and local
market that the best prices are found for their goods. However, if there is a move to
make the fishery more attractive to additional markets internationally, the interviewee
would expect and want the benefits to be coming their way. Data collected is mainly
for personal use, however, sharing with an agency such as the FD is an option if
requested. Additionally, as a way of being more involved in improving reporting by
fishers, the interviewee would communicate (talk) with those that they purchase their
goods from.
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3.2.5. Fishers
Table 4 shows some of the results from the fishers from the different methods of
obtaining the data. There was not much difference in overall findings from the two
methods, however, there was more variation and uniqueness in the responses of the
individual interviews and more conformity from the focus group.
Table 4

Summary of findings for the fishers
Individual Interviews

Focus Group

17.5

28.5

Boat type.

GNN (3) and GNPcc (1)

GNPInb (5)

Catch supplied to

Middle-person, market

Middle-person

Average

6 – 10 years

11 – 15 years

Education level.

Secondary (4)

Primary (4), Secondary (1)

Records catch and

Captain (4)

Captain (4)

Average years of
experience.

license

period of the current
boat.

other

information

when on land.
Note: Bracketed data represents the number of respondents

All fishers interviewed were licensed boat owners with an average of fifteen years,
utilizing drift seine vessels to extract the fishery resources. The fishers sell their catch
to the middle-person and individuals at various markets or landing sites. The captains
are responsible to fill out a notebook on the trip's harvest (total and species), fuel
used, general location (only once fisher records GPS locations) and depths (estimates
fathoms). Records are usually filled out when on land as conditions are much more
conducive for writing and are challenging when done out at sea. When requested to
share their information fishers are all willing to share their details with FD, processors,
middle-person and NGOs, however, one indicated that sharing depends on what the
data is being used for, and believes that once its confidential or for research then he
is more open to sharing. The fishers from both groups (100%) believe that the fish
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stocks are declining and having to spend periods fishing, highlighting multiple reasons
as to why they think there is a decline:
1. The fishing gear used is too small and larger “eyes” (spacing in the nets) are
required.
2. Overfishing by other sectors
3. The activities (seismic presence of the floating production storage and
offloading (FPSO) oil rig and other vessels) of the FPSO.
“Recently there has been a very big decline since the ExxonMobil
seismic survey. In my opinion, there is a 70% decline in catch”

This bit of knowledge had all fishers of the view that their future in fisheries was
dwindling and something need to be done as soon as possible. Fishers understand
that the data the share and they are informed by the FD during data collection that
they are required to share, however, all interviewees indicated they are not aware as
to what is being done with the data. In Figure 11 the identified areas that fishers would
like shared with them.
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Figure 10

Fishers response to what they think is important feedback
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Note: Interviews were allowed to select multiple options to not limit the choices they considered as
important to them

Fishers indicated the area where feedback is required was on the marketable species
(9), annual production (8), stock status (6) and helping them understand the
environmental impact (2). This shows the fishers are interested in knowing what
species is in demand and how much is being harvested. The interviewees find the
process of data collection simple or convenient, however, when taking into account
what concerns them about sharing their data, there was a difference in responses
from the individual interviews and focus group:

1. The individual interviews saw the fishers indicating sharing would give away
their feeding grounds (2), the possibility of taxes being increased (1) and
there was no feedback on what the data means (2). With regards to the
fishing ground, some fishers did not mind sharing once there was no need
for a GPS location to be used.
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9

10

2. The focus groups had a more uniform response that they had no concerns
about sharing data, however, one fisher did indicate sharing may give away
their fishing ground.

One interviewee was of the view that the presence of the FD in the collection of data
was not enough and they have only seen a representative twice in 2021 and it was
the same in 2020. Further stating that even before COVID -19 there has not been
much engagement with the FD. There was a desire to have engagement with the FD
but some trust has been lost because there is the perception of limited support for
topics of their interest such as the impact of the oil and gas sector.
“All fishers would provide adequate data once you are sure that
you can get something out of it. The fishers have lost total trust in
the FD because they are the ones that should protect us and they
are doing nothing at the moment nor representing our interest.
That is the reason why we started the Guyana National Fisherfolk
Organization (GNFO) to help fishermen.”

The fishers do believe that having a fully documented, transparent and sustainable
can open the door to new market possibilities, however the method of interviewing
yielded different responses. Those from the individual interviews believe that if the
fishery was to ever become certified, then they would be able to benefit from having
access to reasonable prices for their catch. Adding that real benefits or incentives
come in the form of having duty-free on fuel and equipment (also reciprocated by a
member of the focus group).

“We are going to be glad for a lot of things to happen if there are
duty-free or some incentives to be encouraged”
The focus group in contrast does not believe that they will benefit from them, mainly
the exporters and processors will reap the rewards. One interviewee indicated if there
is not enough fish being caught, then they cannot supply these new markets. When
considering how to encourage more reporting within their communities, all of the
fishers preferred to have a conversation with their fellow fishers individually or via a
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meeting. Further adding that working with the FD can go a long way as long as there
is some form of support behind them.
“I would keep a meeting and tell them what to do, but I must be
supported by a higher authority (FD).”

3.2.6. Information or Data Supply Chain
The research was able to identify the flow of various fisheries data within the supply
chain in Figure 12 and found there are many directions it takes before most of it
eventually ends at the FD.
Figure 11

Fisheries data supply flow within the SSAF
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3.2.7. Examination of themes
In this section, each target group is accessed based on its relation to a theme and
allowing to cross-referencing the linkages and conduct a comparative analysis
between the actors and is demonstrated through Table 5.
Table 5

Summary of the major themes and findings of the target groups.
Barriers
Fisheries
Department

Motivation

Awareness

Lack of trust in the

Fishers who are

The sector must

information provided

willing to engage

be captured

by the fishers.

and provide

regardless of

accurate data

the licensing

Data collector’s

Participation

status of boats

attitude and
techniques during the
data collection

Fishers create
uncomfortable
interactions due to
poor attitudes. The
attitude or mood of
the data collector
may impede the data
collection process.

Limited
communication which
is often one way

Small data samples
collected from the
limited presence

Fishers

Fishers are too busy

Better prices,

The fish stock is

Work with FD and

to record out at sea

access to

reducing

other organizations
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and would prefer this

government

is done when on

waivers

land.

to enlighten fishers
Improved

on the importance of

transparency

reporting.

presents an
Does not believe that

opportunity for

the FD has their best

access to new

interest at heart. (oil

markets

and gas creates
mental conflicts)

Believes there may
be a misuse of
information regarding
taxes and area fished
(confidentiality)

Reluctance to listen
with peers or
authority at times

Not knowing about
what is going on in
the fishery is not
encouraging

Middle-

Focus is mainly

person

More income

Meta data on

Encourage fishers to

placed on the amount

the length of

share their reports

of catch being

time out at sea

with the FD

purchased and no

guides the

records of the catch

quality of the

Make sale records

are considered

catch.

available to the FD if
requested

Continue to operate
without sharing data,
because there are no
regulatory restrictions

Cooperatives

Not all cooperatives

More members and

Increased
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are currently focused
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reporting and the
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available from
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quality and
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However, considers
any action outside of
purchasing and
negotiating with
fishers is a financial
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Chapter 4
4.1. Discussion
Reporting in the SSAF is challenging and can complicate management efforts to
address this aspect of IUU fishing (FAO, 2020). Implementing an effective EBM
approach to fisheries management becomes difficult when considering adequate
data, knowledge and the human element (Macfadyen et al., 2019). The data suggest
that the level of reporting by licensed boats is adequate and within the target sample
size set out by FD and boats are targeted regardless of license status. This research
explored the identification of barriers to reporting by fishers and motivators required
for behaviour change can be vital in understanding how to effect change and
encourage and increase catch reporting applying the first step of CBSM (MckenzieMohr, 2011). The barriers identified (trust, communication, beliefs) stem from the
relationship of the FD and fishers at present. This gave the researcher the ability to
understand how the motivators (the fisher is the ability to earn more and having their
needs addressed) allows for consideration of the next step in CBSM. Valuable data
can be lost due to poor management practices, lack of interest, or loss of trust. The
SSAF presents an interesting perspective where the source of the information comes
from both licensed and unlicensed boats.

4.2. Level of reporting
The data indicate that reporting by artisanal fishers is fairly stable and captures meta
data such as date of departure and arrival, the weight of species landed, and general
locations at sea. Given that the human factor and sources of data can impact the
quality and accuracy of data (Vazquesz-Rowe and Tyedmers, 2013), however,
Suuronen and Gilman (2020) identified that there are new approaches from the
scientific community geared to mitigate data deficiency. The 4919 interviews
conducted by the FD between 2002 – 2015 are a mix of licensed and unlicensed
boats as confirmed through interviews with FD. Given the data came from a licensed
or unlicensed boat adds to the complexity (Jagers et al., 2012). The difficulty in
determining or estimating unreported catches can be become taxing, challenging and
filled with uncertainties (Teh and Sumalia, 2013).
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The approach of the FD to capture the SSAF regardless of license status
demonstrates how complex management can be, but managers should not jump to
conclusions (Jagers et al., 2012). Good data from the fishery sector is required to
apply effective EBM for a better understanding of the fishing pressure increases from
the SSAF (Long et al., 2016). The responsibility of the FD to understand what is
happening to the stock means the coverage by the data collection program in the
SSAF cannot discriminate on the license status of the boat if it intends on capturing
activity in the fishery. Over time the FD has ramped up data collection in the SSAF
which was done to collect more data from the fishery and was supported by a constant
increase incompetent staff over the years (FD, 2016; 2017; 2018c; 2019). Conversely,
the low data collection was observed in 2004 and 2005 due to heavy rainfall which
started in late 2004, and flooding which occurred in early 2005 (Hickey and Weis,
2012).

Though there are barriers to reporting, fisherfolk do provide data that can be used by
the FD, its accuracy and validity do come into question but it does not mean it is not
useful. Vazquesz-Rowe and Tyedmers (2013) indicated fishers may lack time and
training to take part in data collection processes, especially if there is no economic
incentive which was supported by this research.

4.3. Implications from barriers to reporting
4.3.1. Trust of the Fishers and Fisheries Department
The results demonstrated that trust was a considerable issue between the fishers (FD
does not have their best interest and confidentiality) and the FD. Though the reasons
for the mistrust are different amongst both groups and may only be attributed to some
individuals, it is still a factor to be considered data collection interactions are involved.
Turner et al. (2016) indicated a fishers’ trust reflects from the information he receives
from a governing body and added there is a degree of confidence and goodwill which
is directed towards that governing body. Given that evidence-based decision making
and the co-management of resources requires trust when it comes from different
sources (fishers, processors and cooperatives) (Gilmour et al., 2015). It provides
stakeholders involved with an opportunity to ensure in situations of mistrust (De Vos
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and Tatenhove, 2011) that it is addressed early and there is accountability and
transparency (Fleming et al., 2020). Providing these fishers with key information on a
timely basis can be a good way to have more fishers actively participating and at the
same time gaining trust.

Trust by the FD that the fishers are providing fairly accurate data on the catch and
other aspects of their trip are critical for there to be successful management of
resources and relationship building. To this point, De Vos and Tatenhove (2011)
recommended institutional arrangements such as co-management to contribute to
improvement. Therefore, a collaborative approach to building trust will require the FD,
fishers, and cooperatives more engaged in information sharing exercises. Supporting
research by Pinto da Silva and Kitts (2006), found that trust and partnership are
essential for there to be successful collaborative co-management and activities such
as cooperative research can help build trust that encourages a sense of stewardship.
Trust in the data received is not absolute, however, FD must ensure they make fishers
consider themselves as a reliable source of the data. It is here where their
communication, a barrier within its self, needs to foster trust (Ebel et al., 2018).

4.3.2. Communication and Process
Acknowledgment that analyzed data is not shared gave an insight to communication
breakdown. Dedual et al., (2013) research support this finding, as one reason
recreational anglers did not want to upload their data, was due to lack of feedback
from the online platform FishWatcher. Communication facilitates social learning and
heightens social capital, both key ingredients where there is a need for adaptive
collaboration in the management of the fishery (Schlutz et al., 2011). The approach
of No. 66 Coop to give their fishes feedback on the spoiled fish allows for trust and
legitimacy to be strengthened between them and their members. The current
approach to communication will have to be revisited, to allow for all stakeholders to
become aware of the importance of reporting accurately, such as newsletters.

Cooperatives in Guyana have a responsibility to ensure fishers have readily available
information. Without effective communication, there is the potential for meager
management actions and rash or weak scientific comprehensions. Transparency, just
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as communication is a two-way process that is necessary for FD and fishers to
improve on fishery management (Mabillard and Pasquier, 2015). Further, there is a
link between trust and communication, and when addressed simultaneously change
can be fostered.

Fishers are open to sharing about their issues as much as they can, and see the visits
by the FD as an opportunity. However, given that on some occasions they only see
the FD once per month this short form of interaction will not foster meaningful
communication. Especially if there are shortcomings due to the attitude of the fisher
or data collector during the process. A study on communication barriers perceived by
nurses and patients demonstrated that communication can become impacted when a
factor such as both parties have negative attitudes towards each other or time
(Norouzinia et al., 2015).

4.3.3. Fishers beliefs
Two of the three drivers identified by Battista et al., (2018) to illegal fishing are similar
to the study’s finding, where beliefs and information sharing were also identified as
some of the barriers to reporting in this study. Fishers beliefs can often contribute to
the way they approach a situation or task (Jagers et al., 2012). These beliefs can
develop a situation where they begin to get tunnel vision on a problem. Though there
were diverging views on whether sharing would give away their feeding grounds (2),
the possibility of taxes being increased (1) and there was no feedback on what the
data means (2), there was uniformity on their belief that ExxonMobil had been the
cause of the fish stocks dropping since they started operating in Guyana. ExxonMobil
has been operating in Guyana since 2008 and has since conducted several seismic
data collection tests (ExxonMobil, 2020). Sivle et al., (2021) found that the use of
acoustic mapping with echo sounders, which are used in Guyana can alter the
behaviour of fish or may not have any impact. Emphasizes the point that
communication is important with fishers as the research also highlighted that conflicts
between the fishing and oil sectors became volatile. Obregon et al., 2020 highlighted
the importance of education in linking belief to fisheries managers and best science.
The more knowledge that can be shared with the fishers helps improve their
understanding of why reporting accurate information is important (Dedual et al.,
2013).
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4.3.4. Motivating reporting change
Fishers, processors, middle-person and cooperatives desire more income for the
fishery and for there to be a sustainable way forward regarding the fisheries stock.
Experienced fishers are aware of the stock decline over the years and are supported
by Bender et al., (2013) would need a feasible and holistic solution such as applying
eco-labels to SSAF products. Give that the self-interest of each group is financially
driven Battista et al., (2018), present an opportunity for the FD in association with
other agencies to produce a national certification program as well as acknowledge
fishers who are demonstrating good reporting behaviour. This will act as a precursor
for international certification. Sánchez et al., (2020) research found that through
Marine Stewardship Council (MSC) certification, the Asturias fishers of the artisanal
octopus fishery were able to get a price premium between 15.2% - 24.6% more than
without certification. However, it must be recognized that MSC has low SSF
representation and has been working to improve this reality, using risk-based analysis
in data-poor fisheries and access to funding (Wakamatsu and Wakamatsu, 2017).
Though an incentive, the fishers in the focus group did not believe they would receive
any benefits from any new opportunities. It is important to consider the negative
possibilities fishers and other stakeholders would have on would face if certification is
lost (Lallemand et al., 2016).

Given that the processors and cooperative try their best to have some structure in
their daily interaction with fishers and the middle-persons, it is challenging to maintain
given that the fishers will seek anyone whom they know will purchase their catch and
processors are free to trade. A significant portion of the SSAF catch passes through
the middle-persons given that the service they provide is essential to most fishes. This
creates an economic relationship that is informal. These situations, where there are
no checks and balances and the ecosystem which permeates the opportunity for
various unsustainable practices to occur, such as not wanting to reporting or illegal
fishing. According to Pedroza (2016), the middle-person in the port of Progreso,
Yucatan Mexican would prefer to remain underground to maximize profits and stay
below the radar. Similarly, in the Guyana context, quick cash transactions are
available to the boat with the best price and not those that are necessarily carrying
out responsible fishing practices.
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4.3.5. Participation in sustainable practices in SSAF
The study highlights the importance of bottom-up participation when seeking to
implement EBM in fisheries. Given that there is a positive outlook on participating, the
target group's perception that taking would be their go-to strategy to address reporting
or underreporting indicates that fishers are receptive to information sharing. It is the
frequency at which they receive the information that is the challenge. The call for the
FD to support meeting and interactions are valid, however, according to Berghofer et
al., (2007) here is an operational cost attached to coordinating meetings,
communicating findings and decisions. The role of the cooperative becomes more
apparent as it can assist in offsetting the cost by disseminating more information
about the benefits of reporting and a sustainable fishery as identified by Trimble and
Berkes (2013 from lessons learned in the Uruguayan artisanal fishery. Participation
grants the fishers full power over their action and satisfaction, which reinforces
Crandel et al., (2019) finding on meaningful action. The leadership and influence
demonstrated by the fisher who gathered peers to take part in the focus group are
considered the type of participation required to aid in behaviour change.

Reporting is participating and fishers will own it to their selves to ensure they are doing
their part to ensure their livelihood is accounted for that good management decision
can be made. Rockman et al., 2012 asked, “how uncertain fisheries science could be
linked with good governance to improve fisheries management’s legitimacy and
effectiveness?” The data collected from fishers are key for the stock assessments the
FD intends on conducting in the future. However, there need to be systems in place
to remove the uncertainties, as fisheries management and science are known to have.
To help fishers, commit to understand and commit to management, all stakeholders
must ensure they are actively engaged in actives which they can consider themselves
stewards of the fisheries (Ebel et al., 2018).

4.3.6. Limitations of the study
The sample size of the various target groups (except the FD) used in this study is
recognized as small compared to the actual size of the fishery. The objectives of the
study determine what is a good sample size (Hackshaw, 2008), and each target group
had low sampling numbers because of the logistical difficulty created from COVID-19
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and using snowball sampling. A barrier to this technique is that when the snowball
falls to roll, there can be a lack of willing participants (Martinez-Mesa et al., 2016).
Gaining access to some target groups such as the middle-person, proved highly
challenging given that it would require interacting with these contacts directly at their
site of operation, downscaling the project to a specific community or region may have
improved access to participants. Snowballing is extremely time-consuming and
becomes more challenging when communicating from a distance, as follows may
irritate or disturb the individual assisting (Parker et al., 2019). Further, though the
sample size was small, Bacchetti (2013) argued that the sample size was not the real
issue, the compromised integrity of the researcher to make the work more interesting
through the manipulation of the design, conduct, analysis and interpretation. It is
important for research to occur in a naturalistic state with no manipulation from the
researcher (Thy et al., (2015).

The use of semi-structured interviews and focus groups yield different results for the
fishers and this was mainly due to the observed groupthink dynamics which were
occurring due to the strong influence of a participant. It was important to give a fair
distribution of opportunities to all the participants. Groupthink is a common
disadvantage having a focus group, along with accuracy (Yayeh, 2021). Several
logistical challenges prompted planning for a focus group and fewer resources had to
be utilized and the approaches permit the researcher to access different dimensions
and comprehension of the fishers’ attitudes regarding different aspects of the fishery,
reporting and each other from an individual and group setting. These approaches can
become biased as the interview is conducted with an official of the FD nearby and
there is already a level of familiarity and convenience (Adams, 2015). The participant
may choose to answer the question less genuine, by responding what they think the
interviewer wants to hear because of familiarity they have with the officials. This can
compromise the fishers’ confidence in the process being anonymous (Parker et al.,
2019), however, all fishers were excited to have their views captured on the fishery.
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4.4. Conclusion and Recommendation

In concluding, the human element of reporting in the SSAF in Guyana demonstrate
how complex IUU fishing becomes with SSF (Macfadyen et al., 2019). The study
determined there is reporting from both licensed and unlicensed boats that are
targeted by the FD and cooperative. Multiple barriers under four themes were
identified, trust, belief and communication were found to be the key barriers to
reporting and require long-term interventions and strategies. By identifying these
barriers and determining what can motivate a change, leads to the application of good
behavioural change initiatives (Battista et al., 2018). Relationships are an important
part of societal development, and stakeholders in the SSAF supply and data chain
can work together developing posters and flyers with the data collected. The
application of strategies can now be applied to determine if the motivators identified
are enough to remove the barriers to reporting. Strategies should focus on
strengthening communication, garnering more commitments from additional fishers,
influencing more leaders and the using of prompts at all landing sites Kennedy, 2010).

The desire for price premiums, improved market access publicity from certification
(Duggan and Kochen, 2016; Wakamatsu and Wakamatsu, 2017) and marketable
species can be capitalized. These incentives provide an opportunity for research and
access to grants, such as to study the demand for these species locally and
internationally. Supported by a feasibility study on how to approach certification from
a national perspective and then onto international certification such as MSC.

Participation is an integral part of sustainable development, and the research
demonstrates that all stakeholders are willing to effect behaviour change to the
success of the SSAF through conversations about reporting (UN, 2021). Building on
the awareness that the target groups have demonstrated provides an opportunity to
more inclusiveness the governance of the fishery (Said and Chuenpagdee, 2019).
This can help improve trust and sharing power in the decision-making process (Ebel
et al., 2018). The Caribbean National Resources Institute (CANARI) had implemented
one such programme in 2013 -2016 and focused on building capacity (CANARI, 2020)
to improve the contribution of the SSF. Guyana will have to continue working with
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regional stakeholders to engage in fisheries management and development
programmes for SSF, such as the Stewardfish project. Stewardfish focuses on
empowering fisherfolk through the value chains and has them engaged in resource
management (Compton, 2020). These programmes help fishers understand their full
potential and influence they have in the SSAF demonstrating stewardship for
sustainable fisheries.
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Appendices
Annex 1 Interview Questions

Fishers
No
1

Focus Area
Background

Questions
1. How long have you been fishing in Guyana?
1.
What is the type and size of your fishing boat?
1.
To whom do you sell your catch
cooperative, market, processor, middleperson.
1.
How many years has your boat been licensed?
1–5[]

6 – 10 [ ] 11 – 15 [ ] more than 15 [ ] Never [ ]

1.
How much opportunity for formal education did you have
before becoming a fisher?
Primary school [ ] Secondary school [ ] Tertiary/college [ ]
In what way has your education helped with your job and responsibilities as a fisher?
Boat operations and maintenance
Keeping a record of catches
Selling and business
Health and safety
Working with authorities (e.g. licence application)
Awareness

2.

Recording

1.
All fishers wish there will be fish to catch tomorrow, next
year and for future generations. How would you describe your fishing opportunities and catches since you have been fishing? [stable] [declining] [improving]. Do you see a promising future for
your fishery?
1.
Working at sea can be intense and difficult at times leaving
little time to record catches. However, there can be many benefits
from catch documentation. Do you or your crew record your catch?
Yes (captain or crew) – How do you/your crew record the
catch?
Notebook [ ] logbook [ ] Form [ ] Mobile Device [ ] Other,
please state…………………………………………………
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No, why……………………………………………
1.
What other types of information do you record when you
are on a fishing trip?
Dates [ ] Location [ ] Depth [ ] Fuel used [ ] Bycatch [ ] Vessel Name [ ] Other, please state …………………………
1.

3.

Reporting

Would you be prepared to share these data? If so, what?

Catch by species [ ] Total Catch [ ] Licence Details [ ] Vessel name [ ] Crew names [ ] Days fishing [ ] Bycatch
1.
The data you record is important to ensuring your fishery
has a long term future, that is to say, is sustainably managed. The
data help to estimate the stock status, what is a sustainable harvest, and what are the most marketable species. This is why the
Fisheries Dept. may from time-to-time request data related to your
fishing.
Are you made aware that you should share the data you recorded when requested, and do you think this is reasonable request?
Do you know what the fisheries department does with your
data?

1.
Other than the Fisheries Department, do you ever share
your fishing/catch information with any of the following?
Cooperative [ ] Processing Plant [ ] Middleperson[ ] Exporters
[]
1.
Which of the following would you think is a good use of
your data?

4.

Barriers

Stock Assessment and stock status [ ] Annual production [
] Marketable Species [ ] Understanding environmental impacts (e.g. bycatch).
1.
Sharing our data requires a good level of trust, and at times
there can be some doubt about what is being done with our data?
What are some concerns you have about sharing your data?
Gives away your fishing ground [ ] increase in taxes [ ] No
feedback on what the data means [ ] Does not help them in
any way [ ] other [ ]
1.
How would you describe the process when you are asked
to report your catch to the Fisheries Department?
simple, convenient, difficult, intrusive.
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5.

Participation

1. Having a fully documented, transparent and sustainable
fishery can open the door for new market possibilities and opportunities both local and abroad. Do you think this would benefit you? Or does access to these new markets only benefit
processors and exporters? Follow up: what would you want
to see happen to ensure fishers benefit ? If you were to receive a better price, would you be more prepared to provide
data?
1.
Working together to ensure the fishery is documented requires your help. What do you think can be done to encourage
fishers in and around your community to report?

Cooperative
Questions
1. How many vessels are members of your cooperative?
2. Are they all licensed?
3. Do you buy entire vessel catches or partial catches?
1.
Is reporting an obligation or is it voluntary for fishers to use the cooperatives? If it
is voluntary, how do you promote and encourage them to report?
1.
What kind of information do you collect from the fishers?
Dates [ ] Location [ ] Depth [ ] Fuel used [ ] Bycatch [ ] Vessel Name [ ] Other,
please state …………………………
1.

How accurate or reliable do you think this information is?
1. What do you do with the data?
Share with fisheries department [ ] share with processing plants [ ] attract markets [ ]
targeting the sale of goods and services to fishers to meet their needs [ ] gain access
to loans and grants

1.
To whom do you sell your fishery products? Fishers [ ] Processing Plants [ ] Exporters [ ] Transporter/Middlemen [ ] Supermarkets [ ] Shops
1.
Do they demand catch reports/documentation?
1.
What kind of rewards do you provide fishers who engage in good practices such
as reporting?
Better prices on equipment [ ] Faster Service [ ] Storage [ ] Formal recognition by in
the cooperative [ ] nothing [ ]
1.
Having a fully documented, transparent and sustainable fishery may open the
door for new market possibilities and opportunities both local and abroad. Have you experience of this? Whom do you think benefits from this, Processors, middleperson, fishers, everyone?
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1.

What do you think are some of the reasons or concerns for fishers not reporting?

Gives away your fishing ground [ ] increase in taxes [ ] No feedback on what the data
means [ ] Does not help them in any way [ ] other [ ]
1. Working together to ensure the fishery is sustainable requires fisher participation,
how would you encourage more fishers in and around your community to report their
catches?

Fisheries Department
1. How often do you collect data from small scale artisanal vessels?
Weekly [ ] Monthly [ ] Quarterly [ ] Annually [ ]
2. Do you target all vessels, irrespective of their license status?
3. When collecting your data from fishers, who do you normally interact
with?
Captain [ ] Crew [ ] Vessel Owner [ ]
4. What kind of information do you collect from the fishers?
Total catch by weight [ ] total catch by species [ ] biological characteristics [
] cost of the fish [ ] length of the trip [ ] gear type [ ] cost of fuel [ ] name of the
vessel [ ] name of the fishers [ ]
5. Do you find the process of data collection efficient? If, no can you tell me
what the problem is?
6.

How long does the process last?

7. What is the attitude of the fishers you approach for data?
Positive [ ] Negative [ ] depends of skipper and vessel?
8. What do you consider the best approach to get data?
Work with fishers you know (vessels that always report) [ ] be at the location before the fishers arrive [ ] collect data from cooperative [ ] be polite and hope you
receive the data [ ] none [ ]
9. How accurate or reliable do you think the data you collect is?
10.

In the supply chain where does your production data come from?

Fishers [ ] Processing plants [ ] Cooperative [ ] Exporters [ ] Transporter/Middlemen
11.
What kind of feedback do you provide to the fishers about the data
collected?
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Annual production of community [ ] Catch and Effort [ ] Market Prices [ ] Impacts
of fishing [ ] Impacts from climate change [ ] weather conditions [ ] No feedback
provided Other [ ] please state
Processor

1. From whom do you buy fish from?
2. Do you only purchase fish that was caught from fishing vessels that report
and are licenced? Y?N (if no why, if yes how)
3. Do you require catch reports or documentation from sellers?
4. What kind of information do you collect from your suppliers?
Total catch by weight [ ] total catch by species [ ] value of the fish [ ] length of
the trip [ ] gear type [ ] name of the vessel [ ] name of the fishers [ ]
5. What is the importance of this data to your company?
6. In the supply chain to whom do you sell your fishery products?
Cooperative [ ] Exporters [ ] Transporter/Middlemen [ ] Supermarkets [ ] Local Market [ ] Export market
7. If there was an opportunity to improve market access through the demonstration that the fishery is sustainable, would you encourage good fishing practices,
such as reporting? Y?N (if no why, if yes how)
8. What are your thoughts on being able to trace where the fishery products
come from?
9. Having a fully documented, transparent and sustainable fishery can open the
door for new market possibilities and opportunities both local and abroad. Have
you experience of this and did it boost your company’s revenue?

10. What are your current market ambitions both locally and internationally?
11. What can you say about your company’s role in encouraging fishers to report?
Middlemen person

1. From whom do you buy fish from?
2. Do you require catch reports or documentation from sellers?
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3. Do you only purchase fish that was caught from fishing vessels that report
and are licenced?
Y?N (if no why, if yes how)
4. What kind of information do you collect from your suppliers?
Total catch by weight [ ] total catch by species [ ] measurements or biodata [
] cost of the fish [ ] length of the trip [ ]gear type [ ] name of the vessel [ ]
name of the fishers
5. Can you say how useful this data is to you when approaching potential buyers?
Not useful [ ] Somewhat useful [ ] Very useful (Can you say why this is so?)
6. In the supply chain to whom do you sell your fishery products?
[ ] Processors [ ] Transporter/Middlemen [ ] Supermarkets [ ] Local Market [ ]
7. Having a transparent and sustainable fishery can open the door for new market possibilities and opportunities both local and abroad, do you believe that
access to these new markets can boost your revenue.
8. How open would you be to share any data you collect from fishers with the
fisheries department?
Very interested [ ] Interested [ ] Not Interested
9. What are your current market ambitions both locally and internationally?
10. What can you say about your role in encouraging fishers to report?
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Target
Group

Interviewee

Sex

Occupation

Fisheries
Department

FD.01.21

M

Fisheries Officer

Data
Date
Region Platform
Collection
Method
SSI
14/07/2021 6
Zoom

FD.02.21
FD.03.21
FD.04.21
FD.05.21

F
M
M
F

Fisheries Officer
Fisheries Officer
Fisheries Officer
Fisheries Officer

SSI
SSI
SSI
SSI

14/07/2021
11/07/2021
21/07/2021
13/07/2021

Cooperative

CO.01.21
CO.02.21

M
F

Chairperson
Chairperson

SSI
SSI

14/07/2021 6
14/08/2021 5

Zoom
WhatsApp

Middlepers
on

M.01.21

F

Owner

SSI

04/08/2021 4

WhatsApp

Processor/
Exporter

PE.01.21

M

SSI

03/08/2021 4

WhatsApp

PE.02.21
PE.03.21

F
M

Managing
Director
Manager
Managing
Director

SSI
SSI

30/07/2021 4
21/07/2021 4

Zoom
Zoom

SSI
SSI
SSI
SSI
FG
FG
FG
FG
FG

04/08/2021
04/08/2021
05/08/2021
22/07/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021

WhatsApp
WhatsApp
WhatsApp
WhatsApp
Zoom
Zoom
Zoom
Zoom
Zoom

Fishers

F.01.21
M
Captain
F.02.21
M
Captain
F.03.21
M
Captain/Owner
F.04.21
M
Captain/Owner
FFG01.21
M
Captain/Owner
FFG02.21
M
Captain
FFG03.21
M
Captain/Owner
FFG04.21
M
Captain
FFG05.21
M
Captain
Annex 2 Coded List of Participants

Note
Key:
Focus Group - FG
Male – M
Semi-Structured Interview - SSI
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3/4
4
5
2

4
4
6
2
3
4
4
4
4

Zoom
Zoom
Zoom
WhatsApp

Annex 3 Data Samples
Interview Data Sample
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Quantitative Fisheries Data Sample

A
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B
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Fisheries Department Interviews (Raw Data)
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